Cdk5 acts as a mediator of neuronal cell cycle re-entry triggered by amyloid-beta and prion peptides.
Cyclin-dependent kinase 5 (Cdk5) is a serine-threonine kinase important for different cellular processes. Involved in tau protein hyperphosphorylation and apoptotic neuronal death, two main neuropathological markers of Alzheimer's disease (AD) and Prion-related encephalopathies (PRE), Cdk5 also participates in cell cycle regulation. However, the precise relationship between cell cycle reactivation and Cdk5 dysregulation in AD and PRE remains unclear. To determine Cdk5 involvement in the triggering of an abortive cell cycle by amyloid-beta (Abeta) and prion (PrP) peptides, associated with AD and PRE pathogenesis, we examined the levels/activation of several cell cycle-associated proteins in cultured cortical neurons treated with Abeta1-40 and PrP106-126 peptides. Peptide treatments significantly increased Cdk4, phospho-retinoblastoma and proliferating cell nuclear antigen (PCNA) levels, whereas phospho-histone H3 remained invariable, suggesting cell cycle arrest before the M phase. Moreover, Abeta1-40 and PrP106-126 largely augmented the number of PCNA-immunoreactive cells with fragmented nuclei. The Cdk5 inhibitor roscovitine and the calpain inhibitor MDL28170 prevented the alterations in cell cycle markers induced by both peptides. The data obtained suggest that Abetaand PrP peptides induced neuronal cell cycle re-entry through a mechanism involving Cdk5 dysregulation. Therefore, cell cycle reactivation mediated by Cdk5 can underlie the neurodegenerative processes that occur in AD and PRE.